Disruption of the disulfide bridge in azurin from Pseudomonas aeruginosa.
In the family of small blue-copper proteins azurins are unique in that they contain a disulfide bridge close to the amino-terminal end. It is situated in the 'south' side of the molecule, about 25 A away from the copper. Site-specific mutagenesis was used to exchange one or both of the cysteines in the bridge for serines in Pseudomonas aeruginosa azurin. In the double mutant Cys3Ser-Cys26Ser the Type 1 Cu is converted into Type 2, and the fluorescence of the single internal tryptophan shows that it becomes exposed to a polar environment. The circular dichroism spectrum indicates a loss of beta-structure. Thus, this mutation prevents the correct folding of the protein and the formation of the metal-binding site. Single mutants, Cys3Ser or Cys26Ser, can at least in part form native-like structures as shown by optical, EPR, fluorescence and CD spectroscopy. The Cys3Ser mutant can form a stable intermolecular disulfide bond which promotes the native conformation of the protein.